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HHW**©«BI] 

;V3-^R**»*t*^t. Ac i n e t o b a c t 
er c a 1 coac e t i cusfc*#*ttPQQG 

dh«)23 i#@©-feu>aac«a-t-47s/MMi 

;P3-^K**»*fc*^T. Ac i n e t o b a c t 
er calcoaceticusfi*K«PQQG 

D HCD2o 9#a©^^3>8afcffia-r*7sy« 
ja5S*»»©75>'8aa£T?iiiftanT^6i!ae3a^rj 

Acinetobact 
er c a 1 c oac e t i c us**7K^ttPQQG 
DH©2 1 0#g©^^5>«S^tiai-575y 

;|,3-;UBJ**H*fc*^ Acinetobact 
er calcoaceticust**SttPQQG 
DH©4 2 0#IO7^5*>«a»C«a-«-*T5 

y @&9»*ffi©7 a j mm^mm nTusaosf 
[II** 6] trnn+yy^/vtMWKt^f 

;V3-*JK**S*fc*iV>T, Acinetobact 
er calcoaceticusWttttPQQG 
DH04 2 l#S079=>a*fcfia'r*75/*» 

;Va-^K****K*^T' K?i##lT?*anS7 
5/«K?>J©> *48Btt**66 8B*, JBBOaUt* 

5 6 2^s, »6 9«afi«>6 7 iaa, *7 9»«*& 
s 2 as, »9 i»**&i o ia& mi i oas* 

61 1 5» mi 2 7 9S*5 1 3 5S», SB 1 4 7 

as*s 1 5 oas, mi e ias*5 1 6 gas, « 

1 7 7*6 1 7 9 9S, l«l 8 63B£*&2 2 19S. 
g§2 2 79S*5 2 4 4aS, *2 5 09**52 5 5 
gg& B2 6 l9S*6 2 6 3 SIS. SS2 7 19S*5 

2 7 5^ S§2 8 29S*5 3 4 39S, 113 4 99 
S*5 3 7 73»S. *3 8 2«£*6 3 9 3S«* SS4 
0 0*5 4 0 39S, ®4 1 29S*5 4 2 lAS. * 
4 2 79S*54 3 29S> II 4 3 8 9S* 5 4 4 1 9 
Sfe±^SS4 4 9 aS* 6 4 6 8 »*©«**&£*# 

fctt*na±©7s yma»*i©73 ygsasT-im 

£ftT&D> Ac i n e t o b a c t o e r calc 
o a c e t i c u s a***tt$W3-*tt****fc 



[»*«7i gHM#^i-esstii)73ymi5?ij©m 

2 2 7»**5 2 4 4«S©«8fct5V>T, 1 *fctt* 

na±©7 s / mmmmr s y itas-iMs nx 

H*. «#5|3fcBB«©a«S^Vn-^K**»*. 
[tt*38] E5H##lt?*an6T5>'ttS59©2 

3 i#a©-tu {i{i©7s/K9S-eBm$n 

[»**9] EJH#^lT?«Sn575>'«IE?«©* 

1 8 6»£*& 2 2 1 »S©fi«fc£lrVC, 1 *fc»* 

Mt**io] B««i"e«ati*73yWEW© 

2 0 9#@© >»3SC*a^t*75 7K9S* 
ftil073/m9*Tgm$nTV^, M*«9fSf<©i& 

[Mil] iB5U»*naft*ft*7sy»fii?!i© 

2 1 0#@©^V*3>®9Sfcffi£TS73/®9S 
*ffi©7S/maSTg&£*lT^ »*S9B«© 

[MM1 Z] EJH»lT*Sft*75 7MEH© 
»4 12 8HS*64 2 1»ai©1««K:^T. l*fctt 

ti»*. «««3K:B«©aaaa^3-xjB**» 
[1**8131 ffi»^ix*§n57 3yKE?iJ© 

4 2 0#l©7^^9*>MaK«af675yiM 
S*tffi©75/»»aSt?**S*lT»r»*,-»*«l 2IB 
gS©^S^VV3-X^7K*»^. 

[1***141 E8l#*l"tf3E3ft575VKE5«© 

4 2 i#s©77r:>asci : as-rs73ym9S**fiii 
©75/®9STmm^nT^s, **«i 2iB«©3fe 

[1***1 5] MM : Asn Leu Asp Gly Xaa231 He P 
ro Lys Asp Asn Pro Ser Phe Asn Gly YalYal Ser 
[St, Xaa231ttSer£W©X*875>'R»£T?**] 

[«**1 6] E^J : Gly Asp Gin Gly Arg Asn Gin 
Leu Ala Tyr Leu Phe Leu Pro Asn Gin Ala GlnHis Thr 

Pro Thr Gin Xaa209 Xaa210 Leu Asn Gly Lys Asp Tyr 

His Thr Tyr Met Gly 

iaa209*±tfX»a210Btt*©55«75 /B6»* 
T*6, Xaa209*«Gimr**i*. Xaa210«Glu 

[»** 1 7 ] mm : Pro Thr Tyr Ser Thr Thr Tyr 
Asp Xaa420 Xaa421 
[5**, X«a420*S«fctfXaa421fflft©3:*&7 5 JW%m 
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feS, fcfc'U Xaa420*UspT*Stt, Xaa42HJA!aT 

ima 1 8 ] 1-17 o^-rn*t8B*cD* 
m*a 1 9 1 »«a i s ce«©«e?*stt"<* 

2 0 ] lt*3S 1 8 KEft©S&7*fttHltK 
2 1 ] Igf^MEI^^tlT^ 

m*s 2 2 ] warn i-n ©ni*n#fce*©afc 
fcffliW n -XK**!tt45tr n - x 7 >y -fe-f * 
•;K 

2 3 ] at** 1-17 ovj-r n*»tia«©a 

H69I©BMBfcHH] 
to 0 0 1] 

y (pqq) (g 
dh> ^ mnmmoj z /mmr-mm 
■3nTv»*3k«aiPQQGDHfcM"ra. *$S9J©38e 

[ 0 0 0 2] 

[$#©&*] PQQGDH«, \£un*J 
€»»*tr*^3-X)lft****-t?»D, ^3» 
7. Sftfll LT^;l/3 y 9 9 h >*4J56"r*RJ6S»Mfr 

*. 

[0 0 0 3] PQQGDHfctt, l!BS^tt»*i**tt 
■»**»»«ili:*JM6nTV»*. DtlS^ttPQQGDH 
», 7 kDaO^>^Myf FiaST* 

3. #igttP_QQGDH«Ac i n e t o b a c 

ter c a 1 c o a c e t i c u s <D^<*3fr<DW\Z 
*«r>Tt©?ME*»1«B*nT*l3 (Biosci. B i 
otech. Biochem. (1 9 9 5) , 5 9 
(8) , 1 5 4 8 - 1 5 5 5) . ^©flligiteW^n 

- - > if § ft 7 s j v&Mim s * k a ftx v» « <m o 

1. Gen. Genet. (198 9), 217:43 
0 - 4 3 6 ) „ A. calcoaceticus fi*7K 
jgttPQQGDHS, 0 kDa©*.€^7 

tt©PQQ»*fctt«aK-**»J:T©* 

« a s?-*»at a, £ft < . ^©sstg twa ©$ h c srr 

[0 0 0 4] ftft *5>^©«f**^V-7 p C«fcO* 
#ttPQQGDH©XtftiBfi*iaft*f *<* Cfcfcft, ^PIS5S© 
titr>1t O.Mol.Biol., 289, 319-333 
(1999), The crystal structure of the apo form of I 



he soluble quinoprotein glucose dehydrogenase from 
Acinetobacler calcoaceticus reveals a novel inter 
nal conserved sequence repeat; A.Oubrie el al., Th 
e EMBO Journal, 18(19) 5187-5194 (1999), Structure 
and mechanism of soluble quinoprotein glucose deh 
ydrogenase, A. Oubrie et al., PNAS, 96(21), 11787- 
11791 (1999), Active-site structure of the soluble 
quinoprotein glucose dehydrogenase complexed with 
methylbydrazi.ne: A covalent cofactor-inhibttor co 
mplex, A. Oubrie. el al.) . £ ft £©!!:£ fcintf, * 
j&ttP.QQGDHtt'e^fflW-W-^SfcjSSft* 

.[0 0 0 5] sk$i/)te-xmi\t, mmmvnmfc'? 

fc, *£**J8V»aJW^fc*tta^3-a*K© 

(god) aswaiWn-xey^Bitt**** (g 

6PDH) */BV»S»*i*fc«kO!£*SnTlr>fc. Lft 

ft V>B£f *iHtft*****r Sft& * * 5— Kfc* 

oft. *fcGOD*ffl^«A'f^-t>U— ©BBfBfeit© 
&ftT£fc*«. KJS*J*««*©*#*3RjRfttft?rr 

ft 5 v> «i§#S!PSi>g« K ± ^ Tiftett lcKI«t£ 15 * 
IBtt*l»^fc. G6PDHHM»feCfc' 

T'^SNAD (P) £»toUfctjftttfcS!&*»fcV»3H 

ltttrt**o&. *:nr. ^ft£T©^;i/3-x»*s* 

QQGDH©iSffl*taB$nTV»6. . PQQGDHttf 
Jl/3-7.KMbT^^K'fbffitt : £^'bT^SCt, 33 J; 

yep q q g d h tt asastea©**-?* « 
^ff^UT^s^tUft^-t^^. ^;V3-7.-b 

>:#-©B»*?«tti;©il/Tr, 7yfe-f#B^©J6 
JfltfJWflSiVO**. L*Ufc*t&, PQQGDHttG 

o d t m. \,xm%mm^ t Rajg£#t& ? &. 

[0 0 0 6] 

«, aAsnfcS»*s6tt**-rsa*a*»ttPQQG 

[0 0 0 7] 

[HUH**ftt- 4fc©©?S] *«M#J4fie*©**tt 
P-QQGDH*aftbT-t©«S3fettfeJ5». 
^4fl»«r3!t£fc*fflT**a*aPQQGDH*IWB 
T< < Stt*5ff3(t*ff ft o 7jc^tt PQQGDH© 

rat)*, ,tfnn^/u>*y>sw*t 
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? %-!f)lu~XU7kmmz&^T: Ac ine tob 
acter c a 1 c oac e t icu sfiMftP 
QQGDH (*W«B»C*^TB, S41PQQGDH 
fcfcSStt*) 02 3 1#iO"fe'J>«*C«a'*"*7' 
3/»a3S, *fctt2 0 9#B©^V^S>»*, 
■B2 1 0#I©W3>«»S, *fcB4 2 0SB© 
7a/t5*>KB3k *fctt4 2 1#B©75=>«36 

iriss-r§75 / ®as*i!i©7 s y $2§s-e»&2 n 
*wmmK*^r)t* 75 /*©«**, m***~ 

T, ia?U#^lT«$tlS7Sy^S3? | J©, ^4 8S* 
»&5 3SS. *6 03836*6 6 2 38*, *6 9«3fefr 
6 7 87 9S**»6 8 2«3k 89 19**6 

loiax. «no«ai*6ii6aas. 3512731 

£*&13 5«& 1114 79**61 5 09*, ffl 
6 19**6 1 6 99*> mi 7 7*617 99*, M 
18 69**6 2 2 19*, 312 2 798*6 2 4 49 

£2 5 09**6 2 5 59*, 3§2 6 19**6 2 
6 3ii, 382 7 18**6 2 7 538*, 112 8 238* 
*6 3 4 39*, 83 4 99**6 3 7 79*, 83 8 
29**6 3 9 39*, 84 0 0*64 0 39*, 84 
1 2 9**64 2 138*. 314 2 738**6 4 3 29 

Sg4 3 83S**6 4 4 l9Si3.fctf84 4 99** 
6 4 6 8 JM©Wlt* MRS*!* 1 
*ftCU©*WHe*^< 1 *fc»*ti«±©73>'« 

saiajflio7 3 y»au£"e««anT*o. Ac i n e 

tobacter calcoaceticus S*tK 
»ttPQQGDH«fc0i« H»5Sf5fctt S#TS - <t 

<B, *3MJ©**SPQQGDH», 5 0*CT?10# 
MMtiUl tfcflCffittOJWW^** PQQGDH© 

si©a#^cto i o%EUit;<> £d»£l<b2o 
%^±s<, a6fc»*u<tt3oxeu*v». *fc& 

£U<B. *56W©a363BPQQGDHtt, 5 S-CKfc 
#;5g^¥»*?^SP QQ GDHrof,*?S«I 

BH©ftfc#*l^*Si!PQQGDH», IB«»1 

t?*s n* 7 s / see*!©* 2 2 7 as* 6244a 
«, *i 8 6 9**6 2 2 i»s*fctt*4 1 29a* 
6421 «*©**K*viT, 1 *fcii-e-na±©75 
y^a**«©7 5 / «gusT«»3nTv»*. s 

^L<11 *589!©"&«3»PQQGDHtt, E?«^ 
lT3ES*l57 5yttBB?iJ©2 3 l#@©"feU >9* 
*, |J>!>, 7XA7*>, 7X^7^>t- fcX^v 

b 2 o 9 # s © iw* s >»*** u 5? >a*T\ *fctt 
2 1 o # b © s >mas* u >a«-e, *fc« 



4 2 o #b ©7x^7 ^>Kas*u^>aiST, *fc 
fiu 2 i#g©77^>a»*7x^7^>®aast:K 

[0 0 0 8] *fcW©«Wlfc*^TB. *5SW©i»*S 
PQQGDHB, E50 : Asa Leu Asp Gly Xaa231 He P 
ro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser 

K+. Xaa23lBSer£tft-©;OS7S y«a*Tf**] 
^feBSE?"! : Gly Asp Gin Gly Arg Asn Gin Leu Ala Ty 
r Leu Phe Leu Pro Asn Gin Ala GlnHis Thr Pro Thr G 
In Xaa209 Xaa210 Leu Asn Gly Lys Asp Tyr His Thr T 
yr Met Gly 

Kit". mM9*±tfXu219ttffi*©X«73 / WW 
T'&2>, fetch, Xaa209**Gimr*afc£. Xaa210«Glu 
TfttfcH] SfcBEJH : Pro Thr Tyr Ser Thr Thr Tyr 
Asp Xaa420 Xaa421 

[S*. Xaa420^ t ttfXaa421ffi«©^7 3 7Sa»-e 
fetch. Xaa420*AspTfc3£2. Xaa421BAlaT 

[0009] #?PjB£fc, ±»©a*a^3-^K 
»j:maeT«*o»«aM^ &6 #£*»«©* 

jffl^3-*Bto*»***tt^lo-X7 
[0 0 10] *B?IJ©?!fc*SPQQGDH©»*«aK 

[0 0 11] 

[%1fi»m<D®tti **glPOOGDH©«i6_ 
*58W#B, 7K!§ttPQQGDH§3-F-rS5tfa ; F© 
3 _^>yf^«pCX9-7n->PCRiSfc«fc0 5 
>yA«S^iAl. 7 3/»3»*©SJW«**Sft 
fc 7 J«P Q Q.GDH©7< 7*5 U £ tl 

s***ci&He«u »jaa«©pQQGDH©!MF 
[0012] rn6©^n->©.^ct)ViT*e?ia 

mi»lrL-fcfcu5, 82 3 l#B©Se r*Cys£ 

mmnT^zztrnmhtco z^zzvmmm* 
©gu©7 3 j wt®mzm$htc tzz, n©9*K 

B$ LT t>» *a**tt PQQGDHj;?) fclfcfcfcttK 

fgnfc^^»**#6nt, 

[0 0 13] **ttPQQGD«B6t>©W- ; e5 1 -7 

jft^fli^n^p^D^^seK©****^^*' 

*JB«K*V»Ttt. jlz-^ffi^© 1 ^TfeSm2 2 7a 
**6 2 4 4a»©«*©^2 3 l#SfflSe r«tt 

r.t*»*v»«aftft. ffl©;i/-^**fcMUT» 
mmmzmmxh, *©»*«tt©ia±*K* 

fc. m 1 8 6 a** 6 2 2 1 JBa©*-7K?¥*El"* 2 
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0 9#B©Gln$Lysl:, W12 1 0#@©G 1 u$ 
Lysfc. H4 1 29**6 4 2 l9«©^-7*fc£ffi 
•f«4 2 0#g©As pSLy s ft, |§i421#g©A 

1 a*AspC«»Lfct;i5, SERS»*0»SJttt 

*»ttPQQGDHS*«U3*;ii:^«3ftfc. El 
ftte, 7jtJ§ttPQQGDHfc*3l/Vt'W:, w-^f—yffl 

(C^LfcS e r 2 31, G 1 n 2 0 ?', GU210, 
Asp420, Ala421 9*«#ftS#IT-& 0 . * 

QQGDH ©»S£tt«:3fc&-e** - £ 
C:feV>T&i*T8J6*fcLfct>©Tfe?), P QQGDH 

[0 0 15] *58W©**aP-QQGDHt±, 1350** 
1 Tf^SttSS^IiP Q Q GD H©7 5 J g!iB?!l<P©# 
Jfe©*Wpfc75 /l£9*©3?il££i? di*f#«i:-r 

«. r^te*. Knn*;u>.t/>*liW 

y«BS5«<0. .JM 89**6 5 39*, % 

609**6629*, ne 99**67 19*, H7 

99**68 29*. I9 1MA^10 1S1. mi 

1 09**6 1 1 6 as, hi 2 79**6 1 3 59 
*, ggi 4 79**61 509*, in 6 19**61 

6 99*, HI 7 7*61 7 9 9*. HI 8 69**6 
2 H2 2 79**6 2 4 49*, H2 5 09 

«*6 2 5 59*, H2 6 19**6 2 6 39*, H2 
■7 19**6 2 7 59*, H2 8 29**6 3 4 39 
*, H3 4 99**6 3 7 79*, H3 8 29**6 3 
9.39*, H£4 0 0*64 039*, H4 1 29**6 
4 2 19*, H4 2 79**6 4 3 29*, H4 3 89 
«* 6 4 4 1 9*£<fc tfH 4 4 9 9** 6 4 6 8 9*© 
OMRS** 1 £fc«-tnw±©fl$ 
Kfcl^T, 1 ^7ctt^n^±©75/S9S*fl!l©75 

GDH3«fS. 

[0 0 16] *5SW©ffSbV»ek«SPQQGDHtt. 
1E^J#^1T*S*X375/1M©H2 2 79**6 

2 4 49S, HI 8 69**6 2 2 135**fctt»4 1 
2 9** 6 4 2 1 «*©«*fc*lr>T* 1 
±©75y»«***ffi©7 5/R»*T?«Jft3nT^ 
■4. *6t. *»«©ftfc&SU»**fflPQQGDH 
tt. gH?y##lT*^n575/^l2?ii©2 3 1#@© 
•feU>9**, 'J-/>. 7X/W>, 7W7*> 
&, tXf-/>. ^.^->, n-f 5/ x-f 



H5*, £fctt*fctt2 0 9#i©^;v^5>9**'J 
?>9*T, *fctt2 1 0#g©iO^5>S9**U 
i»9*T, *fc«4 2 0#g©77./W>g?9** 
'Ji»9*T> Sfctt'4 2 1#H©75n>S**«7^ 

[0 0 17] *fc»J©fBjftfc*V»Ttt, *fEW©**S 
PQQGDHte, IB?ij : Asn Leu Asp Gly Xaa231 He P 
ro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser 

Xaa231teSerEW©3c$7S/m9ST*fe£] 
£fctelS£iJ : Gly Asp Gin Gly Arg Asn Gin Leu Ala Ty 
r Leu Phe Leu Pro Asn Gin Ala GlnHis Thr Pro Thr G 
In Xaa209 Xaa210 Leu Asn Gly Lys Asp Tyr His Thr T 
yr Met Gly 

K«p, Xaa2094S ±CfiCai210Hffi*©5c«S75 J ®9* 
tclih. Xaa209*GlnT&3£§, Xaa210ttGlu 

SfcSIH^iJ : Pro Thr Tyr Ser Thr Thr Tyr Asp Xaa420 
Xaa421 [j£>p. Xaa420££tfXaa42Hi.€©3OS7£ / 
g!9*T&£, fetdLs Xaa420*AspT£&«.<te, Xaa42 
I«AlaT«&tr>] 

[0 0 18] if%y\<b^m.#)V^-7,WLfc$mMZ& 
UTS, ^a-X7*fcHny^— -«Sttt#t«II 
o, s6e*©73-/»3S*©-»*»***fctt»»a 

T%*V». 2 6fc, ggtfftt, ^©IWIC**^*** 
ftPQQGDHfc^Tts, #?PJ©t^tCb;fc*"oT 

/p-^*ia**-r»»«*«it, r©«*'i'jT?75>' 

««*4|lS|-r*Cfct«tD-, J»*£tt©ffljiUfcefc* 

a*©-**fcSttflUTtt«TS£ifc.k(>, Aci 
netobacter calcoaceticusS 
*©7jci§ttPQQGDH©2 3 l#g©-fc'J>9*, 2 

o 9#a©^;^5>9*, 2i.o#b©^;^5>» 

9*, 4 2 0#g©7XA73 r >»i9*, -*'fctt4 2 1 
#B©75-V9Sfcffi3-r*75>fcS***»C« 

srr* c £**-?#, *»wtei/fc*»ot, ***9*£ 

fl!i©7 5 y B^£T*»LTBi*S!iW3-*K**B 
3H€<9«C4:*tT*6. cn6©*«ffl^3-^K* 

afrgg}PQQGDH©Siii5% 
Aci netobacter calcoacetic 
u sS*©55«8©*»ttPQQGDH*n-Ht*afi 
^ ©E?iJtt@a?"J## 2 TH££ft3 0 
[0 0 19] *«W©SJEaPQQGDHS3-H-r5 
35«©3ic«FttPQQGDH*3-H-r*«fi 

^t*^T. ±a©*-^«««pfc«E-rs75>'Mi 
KraaflfiBHCMWactic <fc 

**Tt *. d © J; 5 a»ttf*IIW«*BSJiJ««l©fc©© 
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©£5 fcLTftfcgftfcfirf Sa^FSfiSffl©***- 

*&*©£'< ©^**- • iti**«atts«ft»t*v» 

g^ft^©**©*©*^* 
[0 0 2 0] 9>^A«JI**A-r**^KH±. «Mi 
t^)V-^%.mz^xy-v-^a-y? C RStcJ; D 

3t«ii*»ttp q q g d Hate?^ -r 7*5 u - mm- 

5, ^n£«f£ilfiit, PQQGDH©fi£€ 
ttC^T-ft? >J-->^-f So *»ttP 

-^60-7 otT» 3 o iMaaufcaic, awa-* 

^MitTPMS-DCI P£flP;L, 2l?FfSP 
QQGDHfflfittftBSfciOWJS^T, ttflfcSfci-p 

[0 0 2 1] Jd*©±'5fcLTfc5*lfc, ft^SPQQ 
GDH*5BiH"*»K<BlW*:***l" ISWWfcfeai* 

£T?«»f5^ ^fdJtXtr-f •y^i'ayJtiD 
iO, «aUfcPQ'QGDH*«««1«K:»«S*«!: 

PLCfc£ic.fc!>»a-r*££K:.fco> *fEW©**s 

PQQGDH^tlMTS. 

£fg!3g©PQQGDH«> PQQSr^S^ttT, ^ 

[0 0 2 2] »*igtt©atett, PQQGDH(dJ;S^ 
;U3-X©»{fcfcfcfcfc^"Ca3E3h*PQQ©*SJ* 
ftjS?£fi*©ftfiK*K:«tDS*-r*ili* J -efE<5. S 
&l£*i:UTfc 09*. tf. PMS (7xtS»^W 
7x -].) -DC IP (2, 6-?JPD7i;-M 
>H7x/-;W , ^xUyT^A'JOA, 7xn-fc 

*«W©*JEi!PQQGDH©SfeS3£ttfi. »*SSS 

ifcfc5»*Stt©CF**x*-T*;:£eJ:?>fHi 
*gttAt5 0XC«^T**T?C»-r*PSB C 1 1/ 2 ) ' 



[0 0 2 3] *fPJ©«MPQQGDH«> 1?£§!P 

tf*. ^©fc». #*4SElCfeVsTII«/*lll«©ife 
i£#jl>fc<tt*a»*W »««PT©Sfett« t »<»«© 

Sttfctt, *yhtt, *»93©**BPQQGDHetO 
AT, 7 y-fc-f ;*r*x-*-, 
ij 7V— > 3 >*-7*^«©fc.*©^=«-^*** 
«, fcStffc*ffl©lt«-££&- *58'Mfcffi53fc«l!P 

QQGDHtta*©«n?, anwaianfctt 

*fcLT. *fcBa«Jftfi«*»* , P©««tbTffi«'r 
5^t!KTt5. »*l,<tt*f6W©aSgaPQQGD 

*BWfcft5*Sa!PQQGDHSfflV> 

&ms> e*Mft2tffl^ ^©«s± 

C*56W©#**H«ft-r5. HffiflS^ft't^Ttt, ft 

xD-fe>*5Vni^©l^^#:tft«Stl5«T^f : ^X 

ff*U<tt*58W©8fc*i'PQQGDHtt*aftt' 
fc»||T?*S±CB56flrt"***' 7*»*©»IB*C'Hfi 

<tu p qq'*»j©« t bT*fctt*a*TSi*-r* c 

*5E?|©SiESPQQGDHS*-#>*fi±K:B^l: 

Lfcm> 75>»§^rsiS*T®abT^^;i/7;i/ 

[0 0 2 4] iW=i-X*«©Si£B. aT©«fc5tU 
Tff5^t*n?S«. g?atiH:I»S*An, PQQ 
£J:tfCaCl2, »J:tf^r^x-^-*»AT-Jt[ 
*5*<fX-*-fcLTtt, 7x'Jv7 

GDH*HSfl:Ufc«i*«v», »s (wa«s£« 
a) *±o*jb«s (AiASAg/AgciM) ^ffl 
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%\zti-3Td&> y;P3-*££iri£&£3&n*.T«&it©)i 

[0 0 2 5] 

[»M BtT» -^MSflteaS^T+JSWftBIBtRW 
-f S **, #389! K £ ft S ©£*« CUBES *l* fcOTtt 

gftfll 

JgJ|PQQGDHati5?5'f7'7)J©«««SJ:^^U 
-->^ 

TaaDNA*U^7- K (5U/ai 1) 
. f>yi/-FDNA 

7*7-F7°7-fv-ABF 
UA-X^ , 7'f7-ABR 
... 10X Taa#U*7— &ty77- 
1M (3-^JI/*7"hX^y-> 
DMSO 

5mM MnCl2 
lOmM dGTP 
2mM . dATP 
1 OmM dCTP 
1 OmM dTTP 

mo. ■ 



7°77.5 KpGB 2tt> ^^-pTrc99A (77 
A"7v7ttffi) <D-?)V?i>u~->if$mz> Ac i net ob 
acter calcoaceticusfiifcP QQGDH&3- 
igae^SJfAUfcfeOIT&S (HI) . C©7°5X5 
]-£r>7>-hi:UT, X5-7'n->PCRj£fc«k 
03-r^>W t fK7>^Al«*Alfc. P 
CR E«tt. * 1 IC^rariE<Z)»*4»T?, 94t3» 
Kk Jfcfc, 9 4C3m 5 0t5 2»H, &<fctf7 21C 
2#-|HS3 OlK**. ftftt7 2tTl 0»M©*fr 

[0 0 2 6] 

0. 5 At 1 

1. OH 1 
4. Owl 
4 . 0 ft 1 




# etifc^a^tt p q q g d h © 7-f 7*7 u - 

-■. ^-^i/- j. fc»bfc. ^U- b S 6 0 'CT» 3 0 »«k 
^SUfc^lC, ^-X*itfPMS-DC I PSiBl 
A, 8U¥i**PQQGDH©JStt*BaT?Wfebfc. ^ 
jaa«K*V»Tt>PQQGDH©ffitt*^-r5'n->** 

■awa&ftfc. 

[0 0 2 7] l-DtDVU-yZ&mzmZf, ft 

"GrW»l*«Wrl/fc*£<5. ^2 3 l#@©-feU>^-> 

pqqgd nmn^mm 

I2^J#^2 C^StlSAcinetobacter calcoaceticusfi 

S231D 5' -C CTT TGG AAT ATC TCC 

S231H 5' -C CTT TGG AAT ATG TCC 

S231K 5' -C CTT TGG AAT TTT TCC 

. S231L 5' -C CTT TGG AAT CAT TCC 

S231M 5' -C CTT TGG AAT AGT TCC 

S231N 5' -C CTT TGG AAT ATT TCC 

1278F 5' -C AAT GAG GTT GAA TTC 

Q209K 5' -G ACC ATT CAG TTC TTT 

E210K 5' -G ACC ATT CAG TTT HG 

D420K 5' -A CAT CGG TAC AGC TTT 

A421D 5' -A CAT CGG TAC ATC GTC 



10 0. 0 U 1 
*PQQGDH©»a»e**feiK. *SIC#-3T» 
ft»»»*»tfeR:±0 2 3 l#S<7)-feU 2 0 9 

#gffl!/^5>3S*, 2 1 0#I©^^S>mS 
4 2 0#i©7X/S7*>gM> *fctt4 2 1# 

•y h7°7-1"7-©Sa?>J^* 2 t^f. * 2 C*V»TI1. 
TS2 3 1DJ K, 2 3 1#B©-fe'J>**7^^ 

[0 0 2 8] 

ATC AAG ATT TAA GC-3' 
ATC AAG ATT TAA GC-3' 
ATC AAG ATT TAA GC-3" 
ATC AAG ATT TAA GC-3' 
ATC AAG ATT TAA GC-3' 
ATC AAG ATT TAA GC-3' 
ATC GTC AGA G-3' 
TTG AGT TGG C-3' 
TTG AGT TGG C-3' 
ATC ATA AGT AG-3' 
ATC ATA AGT AG-3' 
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^?-/7X5FpKFl 8k (SM («) ) KAc 
inetobacter calcoaceticusS*P QQGDH&3- H 

*, ^n$x>7V"htUfco d©:f>7>-h5 0 
fmoli^SJfi <#) fiMutan.(SiSH) "Exp 
ress Km^jb\zHm<0±U^ ! y3>-fy^^- 
6pm1. U^Wsbfc^-^f b^-fT-BOpMlt 
(20/il) ©1/1 0*©fl*y h®7--U> 
^y7r-itt>fcS^U loot:, 3»m®fta 

>77-f?-BpKF 1 8k©*^-7^5/>iBttae^ 

/Vy7T- lMl©T4 DNAU#— lfl .1 © 
T4 DNAtfU 6 M \<Dim*Zto%- 

[0 0 2 9] i*lftDNA©5XVy5SittlB*a*T? 
**E.coll BMH7 1-1 8mutSfc»«EiftU -» 

C^e»ttttJUfcy57.5HSE.co!i MV1184IC# 

UT^n?»©7°7X5 piC3«r>T5'-*X>:**fTlrV 
Httfcl/fc**©***** l ' fc ' ^©1***. y57> 
* HpGB2JbO»*aPQQGDH*3-l* , r*»« 
^©Kpn I-Wnd um*t\m^ **flPQQGD 

HS01J3 

m 4 a * fc b ^ p Q Q G D H * 3 — 14 5 58 ^ 

S, E. col ii»H^^* 5 P Trc " 
A (7r^->7th) ©vjH^n-xJ'iMM'hfcff 
AU **3nfc75X3FSE.coll DHBafcfctf 
«fe»Lfco ^nS4 5 0ml©L«* .<7_>K5'U> 
50/ig/ml, ?D7A7i-3-JV3 0/ig/ml 

U lmMCaCl 2 , 5 0 0 /iMPQQ*«J7 1© 

l igittiifc. s mmx^ v 7"o k-;v 

KS'FMMMEO- 3mM(;&s«t7i:i)ffl 
U *©ftl. 5l*IH«*Ufc. 
(SOOOXg, 10», 4t) T*#*H«U 
SO. 8 5%NaCl)t*T2@St#bfc, 



S 2 3 IK 
S 2 3 1 L ' 
S 2 3 1 D 
S 2 3 1 C 
S2 3 1M 
S2 3 1H 



#:§7W^7>XT-«U jgi>#* (lOOOOXg, 
^frit (160500.X g (40000r.p.m.K 9 0», 4"C) 

[0 0 3 0] SeC, ^5LTHfc*»ttB»*10m 
M>J>KS«PH7. 0T'-l»rLfco S^bfcit 
>7-;^10mMU>iI»PH7. OT?¥*fcbfc 
m , ^->S£lfti;nvhiA77>f-ffljte»*7i»TSKg 
el CM— TOYO PEARL 6 5 0M0K7-* 
CK#S-frfco Z.<Db7k%; 1 OraM'J >KS 
# P H7. 0, 7 5 0ml«lfct, O-0. 2 
M NaCl feSOl 0mMU>ttR«*PH7. 0* 
fflt>, i#5|t*»tas-arfc. aattBml/ml ntff^ 
fc. GDHi£tt* ! rr*li#*@* L » lOmM MO 
PS-NaOHgf« (PH7. 0) -C-ftSffUfc. 
Zl © «t 5 fc UT«ft«c»» fc*J-fctt*S P Q Q G D H 

$£0V4 

**Stt©aiStt lOmM MOPS -N aOHiSis 
(pH7. 0) «f>K*^TPMS (7itf>^W 
7x _H -DCIP (2, 6-^nn7x;-H 
>F7x /-;V) £fljv», DC I P©6 0 O nrnfflKft 

■■a«S**©RfcJfi*tUfc. ^©t*« 
mo 1 ©D C I P««SSn6»«fitt* 1^5*^ 
hlti tfc, DCIP©pH7. OCfiWEM** 
tH16. SmM'^lt 

fiM»*^Fp©^Stt©l¥ffi 
£Mi0iJ 3 T# 6 tlfclf £S£ P QQGDH 
©i?«lp^«UMPQQ- ImM C 
a C 1 2«ETT H$W&-h*nfcUfc«. 5 5tTTH 

u *.t-efcftu&. ^n6©it>7>©0^tt&^ 

|fl4««l:fctffi.U jgtt*»5 PS6K;<£-Prs 

©{cs-rsitw c 1 1/ 2 > fcUT*ufc. 

[0 0 3 1] tS***3K3J<f. 

[0 0 3 2] ; 

K31 

_Li/2-i£i_ 

10 

9 5 
16 
2 5 
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S 2 3 1 N 
I 2 7 8 F 
Q2 0 9 K 
E2 1 OK 
D4 2 OK 

A4 2 1 D 

*3S9l3©SSc£SPQQGDH0 5 5lCtc43tta»*iS«> 

«*ffi©¥»Sl.fcO:ft<, »4fflPQQGDHfctt«b 

gfcfl 3T?»snfc»£a!***«fctf s 2 3 1 Kg££! 

©**lS©*WBtt 5 0 . S 2 3 1 K5feg£M»* 

[0 0 3 3] S«S«3TM»6nfcff4S#**i:. 

S 2 3 1 KB^S**©********** 1 ** 1 1 * 
MP QQ, lmM CaCl 2 i?2TT?lW»1K±*n 
fljLfc. jfcfc, UMPQQ- lmM CaClj. 1 

omM uopsmmm (pH7. o> Jt^sn 

fcM*T?10»IB-f>*a^-H^fc«. JK±T?ft*U 

fc. 

[0 0 3 4] tt*£BI 3 fcw*. S 2 3 1 K&*a** 

mt«t 3 Tftent s 2 3 1 K&^M»*®a«MS^ 
«ftft*n*ni#MPQQ, lmM CaCli#ft 
TT 1 BMEUfcEUfcbfc. Ctl* 1 8 7 m 1 r^SH* 
U 3|i!0gttll (6mMDCIP48nl, 6 0 
0mMPMS8/il, 10mM'J>»ai*pH7. 0 
16* 1) *±tfftiSOD-^n-^i«iOA 

.fctfVm a x £#©fc. S2 3 lK©^3-^C*rt 
5Kmffittltl2 0mMT*i9> Vm a x««3 3 0 0 U 

13 , Vm a x fitt8B3E±ftC«t D 2 5 0 0 - 7 0 0 0 U 
/rngTSSo i S2 3 1K*SSSPQQ 
GPHI1 Sf£MPQQGDHtE^1"5«^^fS'f±S:W 

H«J8 

SR$*tt©Wffi 



50 
2 5 
4 0 
4 0 
2 0 

^fc. ffiRiUT. ^n?tl2 0mMOi' , JP-X- £ 
£#2 -r^->-D-^;l/3-X, T>y-X, 7Q 
-X, 3-o-^^;V-D-^n-X, X?9h- 

ljiM PQQ£J;tflmM CaCl 2 ®#aTT'3 
jOVn-X©7yte-f 

3cJSaPQQGDH*fflWT^;l'3-X*7y-fe'flx 
fc. S 2 3 1 Ktt*S!**^ 1/iMPQQ, lmM 
CaC ljiHETTlttHfiUtfnfcU &«£©^ 
Jlo-;U3<fctf5tfMPQQ, lOmM C a C 1 2# 
ffiTT'^JSttSafe^fc. ^Stt^iS0iJ4 fc|B^©^ 
^tt©MS^C?PU, DC I P©6 0 0 nmCMS 

©*-fb*»aittfc.-'ia5fc«an*J:5fc. S231 

KBfc^SiPQQGDHSffl^T; 5mM-5 0mM©® 

HT!^3-^©Ji[**ff5^'fc* t "e*S. 

gjffifll 1 0 

5U©S2 3 lK3MS^£#-#>^-Xh2 0m 

1 XcmjmVrt OmM M 

OPS|g« (PH7. 0) *TfS»-e3 0»IB«iai/ 
fcft, 2 0mMUy>tttfl-0mM MOPSHW 
(pH7. 0) *T^fiT-2 0»»atT^;^^7 
^5*fcl«*yny*>^Ufc. COtlt 1 OmM M 
OP SUMS (PH7. 0) «p -CStST? 1 P&IH6U:¥* 

[0 0 3 5] fls«bfc»*-fe>-y— Sffl^T^^-X 
ffi£©S «£*fr? fc. » 6 nfc* Y U ^ a >*- 
7fcH6ICw*. *•&*>■&, *«W©*«SIPQQGD 
H*H3eftbfc»*-t>*- lmM- 12m 
M©ttH-P^JV3-*©£*£fT3 - ti&«Tf*fc. 

[0 0 3 6] 

l55B©3aS] &*SPQQGDHtt»*£ttK:*ttT 
t>*Cfc*&. ®«£SK£^Tsia8l/*t§JW©*§# 



(10) 



WJ8¥l2-350588 



mmm^mzntcjyt^*? h**v>tt»*-t [o o 3 7] 

Sequence Listing 
<110> Sode, Koji 
<120> Glucose Dehydrogenase 
<130> 000029 
<150> JP 11-101143 
<151> 1999-4-8 
. <160> 16 
<210> 1 
<211> 454 
<212> PRT 

<213> Acinetobacter calcoaceticus 

<400> 1 ' 

Asp Val Pro Leu Thr Pro Ser Gin Phe Ala Lys Ala Lys Ser Gin Asn 

15 10 15 

Phe Asp Lys Lys Val He Leu Ser Asn Leu Asn Lys Pro His Ala Leu 

20 25 30 

Leu Trp Gly Pro Asp Asn Gin lie Trp Leu Thr Glu Arg Ala Thr Gly 

35 40 ' « 

Lys lie Leu Arg Val Asn Pro Glu Ser Gly Ser Val Lys Thr Val Phe 

50 55 60 

Gin Val Pro Glu He Val Asn Asp Ala Asp Gly Gin Asn Gly Leu Leu 
65 70 75 80 

Gly Phe Ala Phe His Pro Asp Phe Lys Asn Asn Pro Tyr lie Tyr lie 

85 90 95 

Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Leu Pro Asn 

100 105 11° 

Gin Thr lie lie Arg Arg Tyr Thr Tyr Asn Lys Ser Thr Asp Thr Leu 

115 120 125 

Glu Lys Pro Val Asp Leu Leu Ala Gly Leu Pro Ser Ser Lys Asp His 

130 135 140 

Gin Ser Gly Arg Leu Val He Gly Pro Asp Gin Lys He Tyr Tyr Thr 
145 150 155 160 

lie Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn 

165 170 175 

Gin Ala Gin His Thr Pro Thr Gin Gin Glu Leu Asn Gly Lys Asp Tyr 

180 185 190 

His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser lie 

195 200 205 

Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His lie Tyr Thr 

210 215 220 

Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Thr Pro Asn Gly Lys 
225 230 235 240 

Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 

245 250 255 

He Val Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 

260 265 270 

Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Ala Asn Lys 
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275 280 285 

Ser lie Lys Asp Leu Ma Gin Asn Gly Val Lys Val Ala Ala Gly Val 

290 295 300 

Pro Val Thr Lys Gin Ser Gin Trp Thr Gly Lys Asn Phe Val Pro Pro 
305 310 315 320 

Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro 

325 330 335 

Thr Cys Gly Gin Met Thr Tyr lie Cys Trp Pro Thr Val Ala Pro Ser 

340 345 350 

Ser Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala He Thr Gly Trp Glu 

355 360 365 

Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val He Phe Arg He 

370 375 380 

Lys Leu Asp Pro Thr Tyr Ser Thr Thr Tyr Asp Asp Ala Val Pro Met 
385 390 395 400 

Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val He Ala Ser Pro Asp Gly 

405 410 415 

Asn Val Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys Asp 

420 425 430 

Asp Gly Ser Val Thr Asn Thr Leu Glu Asn Pro Gly Ser Leu lie Lys 

435 440 445 

Phe Thr Tyr Lys Ala Lys 

450 
<210> 2 
<211> 1612 
<212> DNA 

<213> Acinetobacler calcoaceticus 
<400> 2 

agctactttt atgcaacaga gcctttcaga aatttagatt ttaatagatt cgttattcat 60 
cataatacaa atcatataga gaactcgtac aaaccctlta ttagaggttt aaaaattctc 120 
ggaaaatttt gacaatttat aaggtggaca catgaataaa catttaltgg ctaaaattgc 180 
tttattaagc gctgttcagc tagttacacl ctcagcatlt gctgatgttc ctctaactcc 240 
atctcaattt gctaaagcga aalcagagaa cttlgacaag aaagttattc tatctaalct 300 
aaataagccg catgctttgt tatggggacc agataatcaa atttggttaa ctgagcgagc 360 
aacaggtaag aUctaagag Itaatccaga gtcgggtagt gtaaaaacag tttttcaggt 420 
accagagatt gtcaatgatg ctgatgggca gaatggttta Haggling ccttccatcc 480 
tgatlttaaa aalaatcctt atalctatat tlcaggtaca tttaaaaatc cgaaatctac 540 
agataaagaa llaccgaacc aaacgattal tcgtcgltat acctataala aatcaacaga 600 
tacgclcgag aagccagtcg attlattagc aggattacct tcalcaaaag accatcagtc 660 
aggtcgtctl gtcaltgggc cagatcaaaa gatttaltat acgattggtg accaagggcg 720 
taaccagctl gcttatttgt tcttgccaaa tcaagcacaa catacgccaa ctcaacaaga 780 
actgaatggt aaagaelatc acacctalat gggtaaagla clacgcttaa atcttgalgg 840 
aaglattcca aaggataalc caagttltaa cggggtgglt agccataltt alacacttgg 900 
acatcgtaal ccgcagggct tagcattcac tccaaatggl aaattattgc agtclgaaca 960 
aggcccaaac tclgacgatg aaallaacct caltglcaaa ggtggcaalt atggtlggcc 1020 
gaalglagca ggttataaag atgataglgg clatgcltal gcaaatlatt cagcagcagc 1080 
caaiaagica attaaggati (agclcaaaa tggagtaaaa gtagccgcag gggtccctgt 1140 
gacgaaagaa tctgaalgga ctgglaaaaa ctltgtccca ccattaaaaa ctllatatac 1200 
cgltcaagat acctacaact ataacgatcc aacttgigga gagalgaccl aeatltgctg 1260 
gccaacagtt gcaccgtcat clgcclatgt ctataagggc gglaaaaaag caaltactgg 1320 
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ttgggaaaat acatlattgg ttccatcttt aaaacglggt gtcattttcc giattaagit 1380 
agatccaact latagcacla cttatgatga cgctgtaccg atgtttaaga gcaacaaccg 1440 
Itatcgigat gtgaltgcaa gtccagatgg gaatgtctta lalgtattaa ctgatactgc 1500 
cggaaatgtc caaaaagatg atggctcagt aacaaalaca ttagaaaacc caggatctct 1560 
cattaagttc acctataagg ctaagtaata cagtcgcatt aaaaaaccga tc 1612 
<210> 3 
<211> 18 
<212> PRT 

<213> Acinetobacter calcoaceticus 

<220> 

<222> 4 

<223> Xaa is any amino acid residue 
<400> 3 

Asn leu Asp Gly Xaa He Pro Lys Asp Asn Pro Ser Phe Asn Gly Val 

1 5 10 15 

Val Ser 
<210> 4 
<211> 36 
<212> PRT 

<213> Acinetobacter calcoaceticus 

<220> 

<222> 24 

<223> Xaa is any amino acid residue 
<222> 25 

<223> Xaa is any amino acid residue 
<4O0> 4 

Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn Gin 

1 5-10 15 

Ala Gin His Thr Pro Thr Gin Xaa Xaa Leu Asn Gly Lys Asp Tyr His 

20 25 30 

Thr Tyr Mel Gly 

.35 
<210> 5 
<211> 10 
<212> PRT 

<213> Acinetobacter calcoaceticus 

<220> 

<222> 9 

<223> Xaa is any amino acid residue 
<222> 10 

<223> Xaa is any amino acid residue 
<400> 5 

Pro Thr Tyr Ser Thr Thr Tyr Asp Xaa Xaa 

1 5 10 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
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<400> 6 

ccittggaat atctccatca agatttaagc 30 
<2 1 0> 7 

<zn> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 7 

cctltggaat atgtccatca agatttaagc 30 
<210> 8 
<211> 30 
<2t2> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 8 

cctltggaat ttttccatca agatttaagc 30 
<210> 9 
<211> 30 
<212> DNA 

<2I3> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 9 

cctltggaat cattccatca agatttaagc 30 
<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 10 

ccttlggaat agtfccatca agatttaagc 30 
<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 11 

cctttggaal atttccatca agatttaagc 30 

<2I0> 12 
<2!1> 26 
<212> DNA 

<213> Arlificial Sequence 
<220> 

<223> primer for point mutation 
<400> 12 



(14) 



#M¥12-350588 



caatgaggtt gaaltcatcg tcagag 26 
<210> 13 
<2ll> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 13 

gaccattcag ttctttttga gttggc 26 
<210> 14 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 14 

gaccattcag tttttgttga gttggc 26 
<210> 15 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220>' 

<223> primer for point mutation 
<400> 15 

acatcggtac agctttatca taagtag 27 
<210> 16 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 16 

acatcggtac atcglcatca taagtag 27 

GB2©fllji£7rVf. 

turn H2S, *58w©aas»**3-H-r*!S 

[0 3] H3tt. *»W©**S**©IR»fttt** 



[04] H4S, #f£W(Dft.$mWM<0£K&&&& 

Br- 
ims} H5«. *5EM05S3eSPQQGDH*«^ 

& if )V 3 - X © 7 y -fe -f £ ^1" . 
[06] B6tt, *5fiW©aSEaPQQGDHSffl^ 
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TI Cross link for cardan joint fitting. 
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NOVELTY - The cross link has a journal (12) with a projection (12b) 
extending out radially, and a dust shield (30) with a sector running 
radially inward, a surface of which forms an internal diameter which is 
smaller than the external diameter of the projection. The projection may 
be in the form of an annular bulge. The journal may have a conical 
surface (12c) , with the annular bulge running curved in the outward 
direction with an apex from which the conical surface extends axially 
outwards. 

USE - For a cardan joint fitting. 

ADVANTAGE - More uniform injection of lubricant. 

DESCRIPTION OF DRAWING (S) - The drawing shows an enlarged cut-away 
view of one of the journals of the cross link. 
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